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Abstract: From July0-14, 2017, 469volunteers participated in Project AWARE 2he lowa Department of
Natural Resourcesolunteerriver cleanup The 2017 eventwas heldon theupper CedaRiver inMitchell and
Floyd counties imorth-centrallowa. Project AWAREwvhich stands foA Watershed AwarenessRiver Expedition,
isafive-day,four-night canoe tripdown an lowa river that allows volunteers to participate in a river cleanup,
water quality monitoring, an@n-river andevening educational programd hiswas thefifteenth year of the
event A total of28tons of trashwas removedrom 55 miles of theupper CedaRiver Eightyeight percentof the
trash was recycledvhich includedL4.9 tons of scrap metal and.3 tons of tires(n =368). Project AWARE is an
initiative of the lowa Department of Natural Resources IOWATERVaer Trailprograms The event was
made possible through the financial andkimd support othe lowa Department of Natural Resources &td
SpoNSors.

In addition to trash removall6 stream sites along the canoe rousere monitored for a variety of water
quality parameters using IOWATER methd@WWATERad L2461 Qa @2f dzy 4§ SSNJI.Bhisii SNJ Y2
report summarizes the water quality results fites monitored during Project AWARE 20Bor more
information on Project AWARE, gowavw.iowadnr.gov/aware
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Introduction

Project AWARE, which stands folVatershedAwarenessRiver Expedition, is the low®epartment of Natural
w S & 2 dehlilvigér fver cleanup event during which hundreds of lowans spend anywhere from a skyei@l
daysh YLINP @AY 3 L2¢l Qa 4| (VBhNgdiHe &ndin goad of Ndjert AWARE B to (brividy |awéans
together in a ciic engagement project that provides them with an opportunity to experience and enhance their
state's rivers from the seat of a canoe, Project AWARE volunteers also have opportunities to participate in
educational opportunities, collect and analyze wategrliy monitoring data, and develop healthy behaviors that
help benefit the environment.

Project AWARE 2@%epresents thel5" year of this annual evenPrevious Project AWAREentshave
paddled and cleaned ugtretches of the Maguoketa River in northeast lows Des Moines Rivewvatershedin
north-centrallowag; the Little Sioux River in northwekiwa; the lowa and English rivers in southeast lottee
Middle and North Raccoon rivers in wesintral lowathe Winnebago, Shell Rock, atiee upper Cedar rivers in
north-centrallowa; the middle Cedar River in eastern lowe East and West Nishnabotna rivers in southwest
lowa; the Little Turkey, Turkey, and Volga rivers in northeast jélealowa River in nortieentral lowa the Des
Moines River and Boone River in nedbntral lowa the Big Sioux River in nhorthwest lawlae Wapsipinicon
River in eastentral lowa and the lower Des Moines River in southeast I¢kigure 1)

In 2017, 469 people participated in Project AWARE. Volunteers ranged in ageftori7 andan averageof
250volunteerswere on the watereachday. In 2017, 50% of the volunteers were firgtear participants, whil@5%
had been on Project AWARIE or more yearsAtotal of fifteen volunteers were recognized for being on Project
AWAREen years and one individual was recognized for participating in all 15 evenglidition to lowa,
volunteers werefrom lllinois, Arkansas, Colorado, Illinois, Kansas, Massachuséitteigan, Minnesota, Missouri,
Nebraska, Ohio, South Dakota, Texas, Utah, and Wisconsin.
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Figure2. Location of sites samplegk part of Project AWARE 20dn the CedarRiver innorth-centrallowa.

Project AWARE water quality monitoring was conducted by the following voluntggaslen, Chuck, Joe, and
Tiffanie Tonelli oduly D; Kata McCarville and Jason JaegeTuesday JulylilLiz Queathem olVednesdayluly
12; Jane Shuttleworth and Anne Lullia @hursday July3l and Angie Reid and Heather Ganun Friday Julyi4.
Prior to the event, potential monitoring sites were identifieg Project AWARE sta8ites were selected based on
start, halfway, and takeout poirts for each day of Project AWAREEcation of major tributaries entering the
CedarRiver and other locations of interesA total 0f16 sites were sampled (FiguB. Eightof the sites were on
the main stem of theCedarRiver while the remainin§ were tributary sites.Results are available in Appendix A.

For all sites sampled during Project AWARE 2@Ater quality data were collected using IOWATER field
methodsas described ithe IOWATER @lity Assurance Project PI§2010). Field data were orded on
waterproof paper field sheetd his report summarizes the water quality from the Project AWARE 24rhpling
of 16 sites (Figur®) and includeshe chemical and physical results (Table 1).

Where possible, water quality results from Project AWMAMREE compared to a network &0 streams
statewide thatismonitored on a monthly basis as part of the lowa Department of Natural Resd{iiieR)
Water QualityMonitoring and Assessme#tmbient Stream Monitoringrogram Data from this network have
beencollected since 2000 and provide perspective on typical stream concentrations statewide for the various
parameters(lowa DNRMarch 2017. In this report, this statewide stream network will be referred to as the DNR
statewide stream network. The July Z0data from the DNRstatewide stream network were compared to Project
AWARE results tgive an idea of theelative concentrationsf various parameters istreams statewide during
the same time period



Table 1 Monitoring results from Project AWARE 201

. # of Min Percentiles Max
Parameter Unit Method samples | Value 25th 50th 75th Value
Chloride mg/L 'IS?r?I;/ATER test 14 <31 <31 <31 <31 <31
Dissolved mg/L IQWATER field 16 5 6 8 8 10
Oxygen kit
Nitrite-N mg/L 'S?r?’;’ATER st g 0 0 0 0 0
Nitrate-N mg/L L?rYF\J/ATER test) 16 2 5 5 10 10
pH pH units IOWATER test) 14 7 8 8 9 9
strip
Phosphate mg/L L(;WATER field 16 0.2 0.4 0.4 0.8 1
Temperature, | 4o oreesp | THErMoMeter 16 59 75 76 79 87
Air - Field
Temperature, Thermometer
Water degrees F - Field 16 64 72 75 76 80
IOWATER
Transparency | centimeters | transparency 16 28 32 50 60 60
tube

mg/L = milligrams per liter (or parts per millieppm)
F = Fahrenheit

Precipitation and Stream Flow Conditions

For thedaysof Project AWARE, water levels for fiedar River at Charles Gitgre slightly lower tharthe
longterm normal conditions based on UGeological Survey data (Fige The drainage area for the Cedar
River at Charles City, lowa, is 1,054, rBitreamflow for the Cedar River at Charles Gigried from549 to 691
cubic feet per second (cfs) during Project AWARtEeam flow levels werkighest on July 12 arldweston July
14. Water levels for the&Cedar River at Charles Gitgre 61to 76%o0f the long-term normal for this time of year.

Air temperatures for the week of Project AWARE wegarnormal. Temperatures ranged from highs7dfto
89 degrees Fahrenheit to lows Bb6to 73 based orthe Charles Citylowa, climate station
(https://mesonet.agron.iastate.edy/ Normal higtor this time of yeais 83degrees Fahrenheitith a normal
low of 61 (https://mesonet.agron.iastate.edy/ Rainoccurredduring Project AWARE. T@barles Citglimate
station recordedL.16 inches of rain on July 10, 0.01 inches on July 12, and a trace on July 13
(https://mesonet.agron.iastate.edy/
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Figure3. Discharge for th&€edarmRiverat Charles Citfor Junel, 2017 through July31, 2017. The yellow shaded area
represents when Project AWARE occurred Iod§4, 2017. Dataare from http://ia.water.usgs.gov

Chemical and Physical Parameters
Water Temperature

Water temperature affects many of the biological, chemical, and physical processes in a stream, including the
amount of oxygen gas that can dissolve in water, the rate of photosynthesis by algptaaty] as well as the
metabolic rate of aquatic animals

Water temperature was measured &6 sites andemperaturesvaried from64to 80 degrees Fahrenhe(F)
(Table 1; Figurd). Water temperaturefor main stemCedarRiversiteswere similarto thetributary sites(median
of 74 for the tributary sitesas well agor the main stensites. Water temperatures for the tributary sites were
more variable than the main stem site®¥/hile the Cedar River is a warm water stream, the tributary sites
monitoredincluded both warm water as well as a few cold water streams.

Figure5 compares the results of selected parameters from Project AWARE to the DNR statewide stream
network. The median ater temperature for sites monitred on Project AWAR#fascooler (75 degees F}han
streamsstatewide(78 degrees F)
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Figured. Water temperature (IOWATER method) for sites sampkegart ofProject AWARE 2017 on the Cedar River in
north-central lowa

pH

LI A& | YSIadz2NBE 27T .@hanges Nipdan He CalisRkby atrioSphedi@d¢ppstigniof acid
rain, the types of soils and bedrock that the water comes in contact with, wastewater discharges, and acid mine
drainage A pH of 7 is neutral; pH values greater than 7 are alkaline or basic, while a girhfegss acidic.

pH leveldor sites sampled during Project AWAREged from7 to 9 using the IOWATER test strip (Table 1;
Figure6). The median pH for the main stem and tributary sites wab®. pH levels measured at sites sampled as
part of Project AWARE were more variable than those measured as part of the DNR statewide streamfoetwork
July 20% (Figureb). Theoveralldifferencein pH valuesnost likelyhas to do witha difference impHmethods For
Project AWARE, pH test strips were used which measure pH in whole number increments whereas for the DNR
statewide stream network, calibrated pH metevsre usedthat measure in tenths
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Figure5. Box plots comparing water quality results for sites sampled during Project AWARE20& DNR statewide
stream network for July 201
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Figure6. pH (IOWATER method) for sites sampsdgpart ofProject AWARE 2017 on the Cedar Riveoitth-central lowa

Transparency

Transparency is a measure of water clarity and is affected by the amount of material suspended i\gvater
more material is suspended in water, less light can pass through the water, making it less transparent (or more
turbid). These materials include soil, algae, plankton, and microbes

Transparency ranged fro@8to 60 centimeters (cm) for all Project AWARE sitigs a median ob0(Table 1;
Figure7). Transparency waswer for the main stemsiteson the Cedar Rivdmedian 0f39 cm)relative to the
tributary sites(median of56 cm). Two of the main stem and four of the tributary sitesd transparency readings
of 60 centimeters, the upper limit
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Figure7. Water transparency (IOWATER methta)sites sampleds part ofProject AWARE 2017 on the Cedar River in
north-central lowa

Dissolved Oxygen

Dissolved oxygen levels in a stream can be affected by a number of variables, including water temperature,
season of the year, time of day, stream flow, presence of aquatic plants, dissolved or suspended solids, and
human impactsOxygen enters a streammbugh diffusion from the surrounding air and as a product of
photosynthesis from aquatic plant®xygen in a stream can be consumed through respiration by aquatic plants
and animals, and by the decomposition of organic matt@ra has a water quality staiard minimum of 5 mg/L
of dissolved oxygen for warm water streams.

For Project AWARE sites, dissolved oxygen rangedStortO mg/L (Table 1; Figui® with a median oB
mg/L None of the sitediad dissolved oxygen levééssthan. 2 6 Q& a il 6S6A RS aidl yRINR
of 5 mg/L Median dissolved oxygen concentrations were similar between the main stem sites QetlaeRiver
and tributary sites.Dissolved oxygen concentratiomediars were similar betweerProject AWAREtes and
streamsmonitored statewidefor July 207 (Figure5).
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Figure8. Dissolved oxygen (IOWATER method) for sites sanaglgart ofProject AWARE 2017 on the Cedar River in rorth
central lowa

Nitrite-N and NitrateN

Nitrogen is a necessanutrient for plant growth, and includes both nitrit@nd nitratenitrogen Too much
nitrogen in surface waters, however, can cause nutrient enrichment, increasing aquatic plant growth and
changing the types of plants and animals that live in a stré@oaces of nitrogen include soils; human and
animal wastes; decomposing plants; and fertilizer runoff from golf courses, lawns, and crdplpiwal
nitrate+nitrite-N concentrations for lowa streams range froré & 8.2 mg/L (lowa DNR, 207, with higher
concentrations generally occurring in the late spring/early summérite-N and nitrateN are not measured
separately as part of the DNR statewide stream network, rathemniigigsured and reporteds nitrate+nitriteN.

Nitrite-N was measured at ProjeBWARE sites using the IOWATER method (Table 1; Bjgahenitrite-N
concentrationswere 0 mg/L
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Figure9. Nitrite-N (IOWATER method) for sites sampéedpart ofProject AWARE 2017 on the Cedar River in Roetttral
lowa

Nitrate-N for Project AWARE siteanged from2 to 10 mg/L (median ob mg/L; Table 1; Figur0). The
median nitrateN for tributary sites waslightly highe8 mg/L) compared t@iteson the CedarRiver(5 mg/L).
Forty-four percent of the sites had nitrat®l concentrations of 10 mg/Nitrate-N results from Project AWARE
sitesshoweda lower median concentratiorf2 mg/L)than streams statewidé6.9 mg/L)as well as smallerrange
in concentration (Figurg).
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FigurelO. Nitrate-N (IOWATER method) for sites sampsdart ofProject AWARE 2017 on the Cedar River in Roetttral
lowa

Chloride

Chloride is a component of salt and is a measure of human or animal waste inputs to a Stotantial
sources of chlorideata stream include direct input from livestock, septic system inputs, and/or discharge from
municipal wastewater facilitie®uring winter months, elevated chloride levels in streams may occur as a result of
road salt runoff to nearby stream$ypical conentrations of chloride in lowa streams range froéita 28 mg/L,
with a median of 2 mg/L, with higher concentrationsccurringduring winter monthglowa DNR, 207).

For Project AWARE sitedl,chlorideresults were below théest strip detection limit o81 mg/L (Table 1;
Figure 1). Chloride concentrations for the DNR statewsteeamnetwork were more variable than the Project
AWARE sites, ranging in concentration from 9.7 to 50 mgflese samples were analyzed in the I4bveing
lower detection values than possible with the IOWATER chloride test strip.
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